(19) 



-J 



Europalsches K.,.ttamt 
European Patent Office 
Office urop' nd sbr v ta 




Doc Ref. FN4 
Appl. No. 10/822,855 



(12) 



(43) Date o! publication: 

09.06.1999 Bulletin 1999/23 

(21) Application number: 98850181,3 

(22) Dale of filing: 30.11.1998 



(ID EP 0920 969 A1 

EUROPEAN PATENT APPLICATION 

(51) imci* B29C 45/27 



(64) Designated Contracting States: 


(72) Inventor Helldin, Carl Erik 


AT BE CH CY DE DK ES Fl FRGBGR IE IT U LU 


532 35 Skara(SE) 


MCNLPTSE 




Designated Extension States: 


(74) Representative: Arwldi, Bengt Dr. 


ALLTLVMKROSI 


AHLPATENT AB 




Fdrborgsgatan 27 


(30) Priority. 05.12.1997 SE 9704540 


554 39J6nkdplng(SE) 


(71) Applicant: Nib Hefldln AB 




532 23 Store (SE) 





(54) injection molding means 

(57) The present invention is lor a means tor use in 
injection molding of thermoplastic material with use of a 
sprue bushing (1). The sprue bushing, which may in- 
clude a front piece, Improves the possibilities to reduce 
the heat dissipation from the thermoplastic material to 



the material in and adjacent to the tip of the bushing and 
the wear of the material of the bushing is reduced. Ac- 
cording to the invention there is an insert bushing (4. 9, 
15) of ceramic material present at the tip of the sprue 
bushing/front piece. 
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Fig 1 
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[0001 J The present invention s for a means tor use at 
Injection molding ol thermoplastic materials with hot- 
runner in an equipment with sprue bushing. 
[0002] This method is often used for tools which have 
several cavities for simultaneous molding of several 
pieces of goods. These are usually identical but may al- 
so be of different appearance. It is desirous both to re- 
duce the loss of material as much as possible and to 
attain the shortest possible cycle times. Molds of this 
kind may be designed with a common Wet channel, a 
sprue, which branches into smaller runners, one for 
each cavity, fn order to reduce the flow length in cokJ 
steel the sprue may be cubstftutedfor by a heated sprue 
bushing. Further improvements may be achieved by dis- 
trbuting the flow of material to two or more sprue bush- 
ings in a hot channel manifold. The best result is 
achieved if there is a n ^dividual sprue bushing for each 
single mold cavity. The sprue bushing may also com- 
prise a front piece and heating means and other details. 
[0003] In order to keep the cycling times as short as 
possible and to avoid overheating of the plastic material 
it is desirous that the temperature of the material is main- 
tained invariable and as low as possible. This is partly 
attained by the above described sprue bushings which 
are heated by electrical resistance elements on the out- 
side of each bushing. The elements are so distributed 
over Ihe surface that the possibly best temperature con- 
ditions are attained and control of the elements is by 
means of thermocouples or other temperature sensors. 
Further improvement is achieved by insulating the sprue 
bushings fromsurroundhgmetaJlic materials, where ce- 
ramic insulating material has proven to be suitable. 
[0004] When injection molding using the above men- 
tioned methods ft is essential that the temperature of the 
material at the frlet to the mold cavity is high enough so 
that the material will tow into and spread within the mold 
cavity, without being so high that the material wiO be 
damaged. At the same time H is desirous to keep the 
temperature low so that the material will solidify rapidly 
inside the mold so that the product may be discarded 
and another cycle of operation started 
[0005] The temperature a the tip of the ingot will then 
be crucial. 

[000q An object of the present invention is an means 
at sprue bushings which will further improve the possi- 
bflities to reduce the transfer of heal from the thermo- 
plastic material to the material in and at the tip of the 
bushing. It is a further object to reduce the wear of the 
material of the bushing. This is achieved wan a means 
and a sprue bushing which has the characteristics that 
are apparent from claim 1. 

[0007] The invention wil below be descrtoed more in 
detaH with reference to Ihe embodiments that are shown 
in the enclosed drawings. 

[0008] Figure! shows in partial cross-sect ton a sprue 
bushing accordfog to the invention. 



[0009] Figure2showsapartofthebushingoffigure1. 
[001 0] Figure 3 shows the outer, front part of the sprue 
bushhg. 

[0011] Figure 4 shows an insert for the front part 
5 [0012] Figure 5 shows another embodiment of the 
front part of the sprue bushing. 
[001 3] Figure 6 shows the outer, front part of the bush- 
ing of figure 5. 

[0014] Figure 7 shows an insert to the bushing of fig- 
10 ure6. 

[0015] Figure 8 shows a further embodiment of the in- 
vention. 

[0016] Ail figures are in full or partial cross-section. 
[0017] The sprue bushing comprises a body 1 which 
»* preferably is made from steel The body 1 is mounted 
into the mold and is thermally insulated from it by an 
insulating ring 1 2, preferably made from ceramic mate- 
rial. The bushing extends itself downwards in the direc- 
tion ot the figure hwards into the mold and terminates 
so with a front piece 3, 7 which is fixed to the bushing body 
1 . The sprue bushing is heated by an electrical element 
5 which is wound around the body of the bushing and 
the front piece, where the pitch of the winding is varied 
in order to achieve the possibly best heat distributioa 
25 The temperature is monitored and controlled by means 
of a thermocouple 6. The front piece has at the bottom 
surface which faces the mold an outlet opening or Net 
13, 14 through which the thermoplastic material is 
pressed into the mold cavity. 
30 [0018] In order to further reduce the cffssipatton of 
heat to surrounding goods, increase the precision of the 
temperature of the material and increase the wear re- 
sistance of the sprue bushing it has, closest to the tip of 
the front piece at the outlet opening 13 in the embodi- 
es ment of figures 5-7, an insert bushing 9 made from ce- 
ramic material. The sprue bushing and the front piece 
are in this case closest to motd delimited by a bottom 8 
made from steel of the smallest possfole goods thick- 
ness. The bottom 8 may be advantageous when heat is 
40 dissipated through it and the cooing of the material in 
the outlet opening is speeded up so that the time ot the 
operating cycle may be reduced. 
[001 9] In another embodiment of the invention in ac- 
cordance with figures 2-4 the insert bushing 9 is also a 
bottom surface ot the sprue bushing and the front piece 
so that the heat transfer in this region is further reduced 
as compared to the above descrtoed embodiment. In 
both cases the advantages which come from the ability 
of the ceramic material to withstand wear better than 
so steel are attained inside the flow paths. 

[0020] The ceramic bushings are mounted into the 
front pieces 3, 7 and the outlet openings may be de- 
signed in various ways as is shown in the figures. During 
shot injection the machine die contacts the top side of 
« the sprue bushing in connection to the flow channel 2. 
[0021] In the embodiment of the invention which is 
shown in figure 8 a ceramic bushing 15 is positioned in 
the mold 16. The front piece 3 has a lower part 1 7 which 
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extends itself downwards to an opening 16 in the ce- 
ramic bushing and the mold into the mold cavity. The 
front piece 3 h8s a small direct contact surface at the 
mold 16 in order to obtain support ol the bushing as re- 
quired. In variations of this embodiment the ceramic s 
bushing 15 may be extended upwards so far that there 
is no direct contact between metallic material of the 
sprue bushingAhe front piece and the mold. Hie mate- 
rial flows through the front part 17 of the bushing nilo 
the channel which is defined by the inside of the ceramic to 
bushing 15 and the lower derming surface at the tip of 
the front piece. 

[0022] Other embodiments of the invention are pos- 
sible within the frame of the inventive idea, especially in 
respect of the outer shape and the shape of the internal is 
channel of the ceramic insert bushings. Also the tip of 
the sprue bushing and the front piece may be designed 
in various ways in order to be adapted to the ceramic 
inserts. 



Claims 

1 . Means for use for injection molding of thermoplastic 
materia! using a sprue bushing which may comprise 2$ 
a from piece characterized in that at the outlet open- 

ing of the sprue bushlnpyiront piece and the corre- 
sponding inlet of a mold cavity there is a bushing 
(4, 9. 15) made from ceramic material inside which 
there Is a flow channel for the thermoplastic mate- so 
rial. 

2. Means according to claim 1 characterized In that 
the ceramic bushing (4) is a part of the sprue bush- 
mp/f root piece and comprises a contacting surface 35 
to contact with the wall of the mold cavity. 

3. Means according to claim 1 or 2 characterized in 
that the sprue bushing/front piece is defined against 

the mold cavity by a bottom (8) of metallic material. 40 

4. Means according to any of the preceding claims 
characterized h that the ceramic bushing (15) is 
mounted into the mold (16) with at least one con- 
tacting surface to the sprue bushing/l ront piece (3). «5 
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